absorption techniques, exhibit a reproducible and limited temperature region in which optimum spec tral observations are obtained; this was found to be true only for the revaporized monofluorides. Spectra from the eqs. (1) and (2) required a steadily in creasing temperature to maintain a constant absorp tion intensity which is quite typical for reactionproduced species. Thus, we feel that it is extremely unlikely that the monofluorides evaporated during the revaporization process are produced by eqs. of type (1) or (2). The microwave spectra of GaF and InF were about 5 to 10 times more intense than those obtained from the reactions. This may be ex plained by the fact that less decomposition occurs at the lower temperature required for revaporiza tion and by the fact that proportionately more metal monofluoride was available, since material produced in several runs with eqs. (1) and (2) was usually used. All three monofluorides were quite easy to work with, since they showed no noticeable de terioration or affinity for water when stored over long periods in loosely stoppered containers.
It should also be noted that the temperature at which GaF and InF were spectroscopically measured, i. e. 300 °C, is identical to that for T1F. Thus, all three of these monofluorides have similar vapor pressures at 300 3C. Microwave spectra of diatomics are usually observed with a vapor pressure in the region of 10-2 to 10_3torr. It appears that A1F deviates appreciably from the heavier Group Ilia monofluorides in this respect.
We thank the Deutsche Forschungsgemeinschaft for providing financial assistance and equipment. F. J. L. gratefully acknowledges financial support from the Deutsche Forschungsgemeinschaft. Non-equivalence of fluorine atoms has been observed in the 19F n.m.r. spectra of 1-alkyl-1,1-difluoro-./V-methyl-./V'-phenyl-l,2,4-phosphadiazetidin-3-ones at -40 °C but not in the spectra of ana logous iV,7V'-dimethyl compounds and a mechanism for pseudorotation in these compounds is pro posed to explain this difference.
Effect of Ring
The most favourable stereochemistry for fourmembered phosphorus-nitrogen compounds con taining five-coordinate phosphorus utilises one axial and one equatorial position of the trigonal bipyramidal environment at phosphorus 1-3 for ring for mation, regardless of the general ru le 4 that more electronegative substituents occupy axial positions preferentially. Thus the stereochemistry of the title compounds is believed to be that shown by struc tures A and B (see Fig. 1 ).
We have prepared compounds of this type where Rr = R/r = Me and where Rr or R" = Me and Rr/ or R' = Ph and have noticed significant differences in R v the variable temperature 19F n.m.r. spectra. Ac cording to the structures A and B, fluorine atoms are located in axial and equatorial positions of the trigonal bipyramid at phosphorus. It is possible that pseudorotation will occur and be slowed down suf ficiently by cooling to be detectable by 19F n.m.r. spectroscopy, as in the case of cyclotetramethylenetrifluorophosphorane, C4H8F3P 4. The 19F n.m.r. spectra of 1-methyl-and 1-ethyll,l-difluoro-A/-methyl-Ar/-phenyl-l,2,4-phosphadiazetidin-3-one (1 and 2) show broad doubles at room temperature and above which at -40 °C to -50 °C are split into two doublets of doublets; these are expected to be due to distinct axial and equatorial environments, with fluorine-fluorine coupling be coming apparent. An analysis of the 19F n.m.r. spec tra of 2 in the region -20 to 20° gave a value for the activation energy of the exchange process of 18 + 3 Kcal/mole. The spectra for the analogous 7V,A^-dimethyl compounds 3 and 4 show a sharp doublet of quartets and a sharp doublet of triplets respectively, due to fluorine-phosphorus and fluorine-proton coupling, in the temperature range + 30
to -90 C .The 19F n.m.r. parameters for these compounds are given in the table.
Possible mechanisms for the pseudorotation pro cess have been discussed which involve bimolecular exchange5 and square pyramidal intermediates6.
Also, graphical descriptions of the available routes for ligand exchange have been given6-8. L a u t e rb u r and R a m ir e z 6 have also discussed this process in compounds with one four-membered ring.
Such graphical descriptions suppose B e r r y 9 pro cesses for pseudorotation; they allow a simple ex planation of the striking experimental difference found in the cases where R^R " (two equivalent fluorine atoms even at -90 °C) and R ^Rr/ (two different fluorine atoms at -40 °C ).
If Rr = Rr/ there are 8 possibilities for the most stable form of the molecule (4 enantiomeric pairs) ; one pseudorotation is sufficient to make the fluorine atoms equivalent (low energy process A^B, see Fig. 1 ).
If R '^R " structures A and B will no longer be equivalent, though the energy difference between them should be small. Consequently, the exchange 6 P. C. L a u t e r b u r and F. R a m ir e z , J. Amer. diem. Soc. 90, 6722 [1968] . process A ^ B will not lead to equivalent fluorine atoms. F' will give an averaged signal for the axial position in structure A and equatorial in B; F" for axial in B and equatorial in A. The observed para meters are consistent with this expectation, and in dicate that one fluorine atom is predominantly axial (low chemical shift, low coupling constant) the other predominantly equatorial in character (high chemical shift, high coupling constant), consistent with different populations of structures A and B. The change of the relative populations of A and B is reflected in a variation of the chemical shifts and F -P coupling constants of the two fluorine atoms below -40 °C.
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